ABSTRACT -Background -Inguinal hernia is the second most common surgical case in our field. The anatomical factors alone are not enough to explain the inguinal hernia. Studies show changes in the proportion and quantity of collagen fibers in the developing of inguinal hernia. The greater production of collagen type III compared to the type I could justify the thinning of the fascia transversalis and its weakness. Aim -To determine the quantitative and qualitative changes of collagen in the fascia transversalis in inguinal hernia patients and compare them to findings from corpses without inguinal hernia. Method -Prospective case-control study based on the biopsy of fascia transversalis of 27 patients and 24 corpses. The technique used was hematoxylin-eosin and picrosirius colorimetry. Results -The medium percent area of collagen (types I + III) and collagen type I, in both groups, show no statistic difference. The quantity of collagen type III was greater in the patients. Patients classified with Nyhus IIIa presented greater quantity of collagen type III. Conclusion -There is no significant difference in the quantity of collagen in the fascia transversalis of patients compared to the controls. An increase in the quantity of collagen type III was found in patients with inguinal hernia and a greater quantity in those patients classified with Nyhus IIIa. HEADINGS -Hernia, inguinal. Fascia. Collagen.
INTRODUCTION
Inguinal hernia is the second most common surgical case in our field. It is estimated that 1 in 5 men and 1 in 17 women can develop it along their lives. In Brazil, according to data from Health Department (DATA-SUS), about 200.000 inguinal hernias are surgically corrected in public hospitals. If you add the 80.000 cases treated in private medicine it is proper to understand the real social and economical dimension performed by this disease (22) . The bases of inguinal hernia, which are eminently surgical, were established in the later period of last century. However, the percentage of recurrent cases vary from 2% to 10% (according to the technique used) and the failures can be connected to the conditions of the patient him/herself.
The association of anatomical abnormalities (high insertion of the internal oblique muscle, widening of the internal inguinal ring and persistency of the vaginal peritoneum conduct) with the increase in the intra-abdominal pressure have been attributed to its etiopathogeny (1, 7) . The anatomical factors, isolated, are not enough to explain the inguinal hernias themselves. It becomes evident when one evaluates children suffering from a clear vaginal process -from whom, less than half, present a detectable hernia (9) . Moreover, the appearance if indirect inguinal hernias in men older than 40 years old and recurrent hernias after technically adequate surgeries, probably have in their etiology not only anatomical changes.
On the other hand, it has been shown the association of diseases in the connective tissue with the appearance of inguinal hernia as in the Marfan syndrome, EhlersDanlos syndrome e osteogenesis imperfecta (13) . Because it is aponeurosis, the posterior wall has as basic structure the collagen fibers. All studies recognize the role of the collagen in attributing structural resistance and integrity to the aponeurosis and fascias (2) . In this condition the presence in adequate amount as well as the collagen properties are essential for the functionality of fascia transversalis. This fascia confers internal support to the lateral wall of the abdomen and extends itself, in the caudal direction, to form the coating in the inguinal region. The surgical importance of fascia transversalis reside in the fact that it is the last layer in the aponeurotic muscle of the abdomen.
In the past decades, studies on the importance of the frailty of fascia transversalis, showing changes in the proportion and amount of collagen fibers in the developing of inguinal hernia, were carried out (17) . (8) . Collagen type I organizes itself forming fibrils, which then unite to make up thicker fibers, classically denominated collagen fibers, which present great resistance to the tension forces and are also not elastic. Type I is found mainly in the dermis, tendon, bone, ligament and cornea. In the histological cuts colored using hematoxylineosin (H-E), the collagen fibers are stained pink by eosin, blue by Mallory trichrome, and green by Gomori trichrome (15) . Collagen type III organizes itself forming a loose mesh in several supportive tissues. The fibrils constituted by collagen type III are classically known as reticular fibers and can be found in blood vessels, marrow bone, lymph tissue, flat muscle, nerve, lungs and fetal skin. They can be visualized after special techniques are used, such as the silver staining, PAS method (periodic acid + Schiff reaction) and pricosirius (15) . The greater production of collagen type III compared to type I could justify the widening of the fascia transversalis and its weakness (22) . The present study is based on the possibility that there is an association between the proportions and quantity of fascia transversalis main matrix -the collagen -and the weakening of the posterior wall of the inguinal canal, as a peculiar condition to herniogenese.
The goal consists in determining the quantitative and qualitative changes of collagen in the fascia transversalis of inguinal hernia patients and compare them to the findings in inguinal hernia-free corpses.
The different types of inguinal hernia will be layered using the Nyhus classification so that the comparison between both groups can be detailed.
METHOD
A prospective case-control study was carried out at the "Professor Edmundo Vasconcelos" Hospital (HPEV) and at the Autopsy Service of São Paulo, SP, Brazil -SVOC/USP, between January and September of 2004.
In the case group, 27 patients were selected randomly and they were assisted at the general surgery infirmary of HPEV and diagnosed as having inguinal hernia.
The criteria for inclusion adopted were: inguinal hernia patients diagnosed less than 5 years, male, consent forms signed aged 20-65.
The criteria for discard were: those taking medicine, diabetes mellitus cases, high blood pressure cases, chronic obstructive lung disease cases, Marfan syndrome cases, Ehlers-Danlos syndrome cases, and smokers when not in agreement with the study.
In the control group there were 24 corpses which had passed away less than 8 hours and whose the consent forms had been signed by family-members and which had no previous case of hernia.
The patients were submitted to an inguinal hernia repair by means of Lichteinstein technique to determine the Nyhus classification for the inguinal hernia. During surgery, a fragment of 0,5 x 0,5 cm of fascia transversalis was removed (incision biopsy) from the Hasselbach triangle.
In the control group, samples of the fascia transversalis were harvested during the autopsies carried out in the SVOC/USP. The time between harvesting and fixation of the material was no longer than 8 hours so that there would not be difference in the comparison with the in vivo tissue (hernia patients).
The fascia transversalis portion of both groups was fixated in formol at 10% and was sent to the Pathological Anatomy Service at HPEV.
When both group number of samples was completed, a code table was created so that a later evaluation from the pathologist would not be subject to an inclination.
The material was soaked into paraffin and H-E (15) coloring was used. After discovering it was dense connective tissue, the following step was taken -the Picrosirius coloring. The evaluation of the Picrosirius slides was done by means of polarized light using two-interfaced lens in microscope. Through this method, the presence of collagen types I and III and their subjective amount were analyzed. The same pathologist analyzed all samples.
For the analysis of the results the Student t test for independent samples was applied. In all tests the level of rejection of the nullity hypothesis was fixed in 0.05 -i.e., 5% and all meaningful values were marked by an asterisk.
The Medical Ethics Commission of HPEV approved this study protocol.
RESULTS
The patient's average age was of 53 years old, varying from 32-65 years old (medium = 54; standard deviation = 10). In the control cases, the average was 53 years old, varying from 34 to 65 years old (medium = 59.9; standard deviation = 11).
The predominant fascia tissue in both cases was the dense connective, formed mainly by collagen fibers and by adipose and muscle in a smaller percentage.
The average percent area of collagen (type I + type III) in the patients' and controls' fascia did not show any statistical meaningful difference (P = 0.876) and the amount found is shown in Table 1 .
The quantity of collagen was determined by H-E coloring (Figures 1 and 2) .
Later it was analyzed the presence of collagen type I -which main characteristic are thicker fibers, strongly birefringent and red-orangish and collagen type III -which main characteristic are thinner and more disperse fibers, little birefringent and greenish, colored by Pricosirius (Figures 3 and 4) .
It was not found a statistically meaningful difference (P = 0.788) in the amount of collagen type I in the fascia of the patients and of the controls. On the other hand, a greater amount of collagen type III was found in the patients, which showed a statistical meaningful difference (P = 0.0220) as seen in Figure 5 .
In Table 2 , we compared the amount of collagen type III superior to 5% -in the sample field -to the Nyhus classification for inguinal hernia. The patients classified as Nyhus IIIa had a greater amount of collagen type III with statistical meaningful difference (P = 0.033). 
DISCUSSION
Hernia is one of the most common surgical cases, and which demand from the surgeons a refined anatomical and technical knowledge. Nevertheless, our knowledge of the biochemical and metabolic mechanisms, which incur in the hernia etiopathology is little.
The thickness of the thinner aponeurosis of the rectus abdominis and less weight in area in patients with direct inguinal hernia was stated by READ (21) . This, among other authors, have always alluded to the hypothesis that interference process on the amount of collagen in these aponeurosis would equally reflect in the fascia transversalis (5, 6) . WAGH and READ (25) observations regarding the presence of sheath in the frailer rectus abdominis muscle, having less weight in area than in the controls, and, more evidently in the bilateral hernia patients, arouse doubts regarding the presence of desired amounts of collagen in the inguinal region.
Few studies have based themselves in samples of fascia transversalis in inguinal hernia patients to access the distribution of the constituent elements and quantify the collagen. The histological cuts colored using Pricosirius and observed by polarized light are an adequate method to identify mainly types I and III from the collagen types. It was used a imagecapturing process via video and quantification via coloring, by means of a computer software as shown in other studies (20, 28) . The analysis carried out by WOLWACZ et al. (27) showed an average percent collagen area in the patients, 33% smaller than in the controls.
On the other hand, PEACOCK (19) measured biochemically the total amount of collagen in the fascia of recurrent hernia patients and, by selfpairing, could not find altered amounts. BELLÓN et al. (3) could also not find meaningful differences in the amount of collagen in their patients group.
Our results show that, after comparing the amount of collagen in the samples, we could conclude that the average percent area of collagen in the sample field of the patients did not present statistical meaningful difference to that of the controls. An approximate 73% amount of collagen was found in the fascia transversalis, very similar to the literature that states values of approximately 75% as the average (26) . After performing the quantitative analysis of the collagen, BÓRQUEZ et al. (4) showed that the density of the collagen fibers was 52% smaller in inguinal hernia patients and concluded that there are qualitative changes in the density of the collagen fibers.
FRIEDMAN et al. (8) noticed the substitution of collagen type I by collagen type III, which is a tissue that has less tensional strength and elastic resistance in its work. Other authors showed changes in the proportions of collagen types I and III in inguinal hernia patients (4, 11) . KLINGE et al. (10) published pieces of work in which they show changes in the connective tissue of inguinal hernia patients by measuring the proportion of collagen type I and III using immunohistochemistry, western blot and protein electrophoresis. A significant smaller value was demonstrated in inguinal hernia patients, without, nevertheless, having any difference between direct and indirect inguinal hernia.
The genetic expression of collagen type I and III in fibroblasts derived from skin was studied by ROSH et al. (23) . The measuring was carried out using the Reverse Transcriptase Polymerase Chain Reaction technique to measure the messenger RNA of the procollagen chain and it also obtained a diminished proportion of collagen types I and III.
Likewise, the analysis performed in this work has made evident a qualitative change of the collagen fibers, showing a greater amount of collagen type III in the patients compared to the controls.
The qualitative investigation of collagen carried out by PANS et al. (18) did not show a meaningful difference between the fascia of the patients and controls, however, there was an increase in the concentration of collagen in indirect inguinal hernia in the fascia transversalis of patients diagnosed with direct inguinal hernia.
In this study one can observe a greater concentration of collagen type III in patients diagnosed with direct inguinal hernia (Nyhus IIIa), which can reflect a remodeling process in the connective tissue.
CONCLUSION
There was no meaningful difference in the amount of collagen in the fascia transversalis of the patients compared to the controls, however, a qualitative difference in the amount of collagen was found, which makes it evident a meaningful increase of collagen type III in inguinal hernia patients.
Based on the result, inguinal hernia patients classified as Nyhus IIIa have greater amount of collagen type III when compared to the other inguinal hernia patients.
